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2. AT
B e Kush ASstn g4 4o RS Fri7r BastA why
Aol o] glom 54 A= o]fto] HA e FAE T doFEFHoE iy
s At A7) (6R), HWHTE4R), PR GE) o2 729 wgst o, o
T BAHS AR o5 Ui Ale] A 542 Table-1olA YERS vle} 2o
[Table 1] The physical characteristics of subjects
Height Volume of body fat Number
Group Age
(cm) (%) of people
21.35 174.52 12.53
Group [ 5
+0.53 +2.50 +2.15
19.62 176.5 13.44
Group O 4
+0.34 +3.0 +2.50
24.52 175.3 13.06
Group I 5
+2.00 2.2 +3.27
The values are means +SD
Group I : Magnetic therapy group
Group II : Auriculotherapy group
Group I : Control group
a7
oldo digh AFA TV S5 YA W wse}t 5o R EN HHE
HolEe Wstel mA= F3Fs FAe7] 9ot 393 AFA R, AAR B HAE
A5 A, Fol Ax g W& A5H HdsAAel g AelA Wl wstE
Hzste] v wEA S Tk
211 Ad A=

Agel e A% 22mme] AFubFa AN A7 515mm, FA 2.45mm, A

835k,

A% 1300Gauss?] Strongtium Ferrite-Magnet(% 7+ AH4)S AF-&319)th
@ FNAA 5] +3

AHAA LA Axzg A4 2mm, Aol 1.5mme 42 Al
@ ¥AFTA R FF

AAG AFA =TT v PHE AYILE doy G ®

AA R FES AFEE AT
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old % AR sl%o] AP wA Ao oaEE A=A FAS A, ¥, 7, A
%, el den MERs m A, %EF, 9, oA, R, = F 482 g
of olsta Mz A Qo] A mAE AEe (Ao AW AY AL
Aegle] 7 Zol A8

AR A, 2 AR i)

213 H54 AL FHZE

E# =9 (Quinton, USA)ZolA 3 80me| &&= 3 FAF 3%°lA 283 27]&s
ZAA

S A = £ 5 59 130mE FT7MAA 2AS 28 HAES a1, o % t
T 3%E 1A 28FeE B9 20m¥ HF3dte] ol (All out)7MA AHES
sttt ol AFEE7FAEA7]1(Q6000, USA)E 5% 30xvY 3572 s &
AEa, StAA S S5F 2B A SR fingertipd] o] AT o ZAFEEE
AREAZI(YSI 231, USA)Z A48t obed 5 lters #3545, 357 3
i, 5 16%e sds W oaiA FAHSAT. Eek Aukge] ®wisl= Polar
system(Finland)& ©]&3te] 30% tAo 2 =AUt o83 =2AAHRE EYE &
s 3EVe FF AAbrx, Ava AT 2 VR W 58 B4
o 3 25 T Ay IS 357 58 ¢ 16wl 7 WA= oisk wg-A| 7k
< WHSAIZFE A 7I(TKK, Japan)E °ol&3te] S4adth 54 HAesul2EE 4
Algh A Ao e ggFAAA ) oA V]2 20-22T, %5+ 50-556%<2] W2
oA A = ATk
[Table 2] The experimental instruments
List Model Maker Application
Treadmill QMC Quinton(USA) Exercise loading
Gas analyzer Q-6000 Quinton(USA) Gas analysis
Lactate analyzer YSI 1500 YSI(USA) Blood lactate
Heart rate checker Polar Polar(Finland) Heart rate check
Reaction timer TKK TKK(Japan) Reaction time

214 437
Aol A o] &d HAF = 3§+ Table 2014 e vhep o

2.15 A=A

=S4 de gk TAAEE  SAS packageE ©]-&3te] AASA =, dEE A
Ao digk 2FH R SAHAVIE Ht R RFTHUFRE AES D, AFAESFIHLT F
AEHEAE 9ole] 1EF L A7E EgHAo® 3 2 way repeated ANOVAZS 2
At em, FolaEe 5%E IFo® aith
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3]
Z}o]l S yElWltH(Table 3). %% 28 % gEd =
-

24, F7k fFo3 Ao
(P<0.05)E Yetll=dl(Table 4), A7 2 JUH T2 A52F thh 24 5 A
Aoz 7pEHEh ey 2x A

YEEe tha Frbeh AnE vk Aol @ 4
Fol e TFN Aol & & vk

[Table 3] The changes of blood lactate concerntration(mM/1)

Group Group I Group I Group I

Time before after before after before after
Rest time 1.99+0.61 1.66+0.36 | 1.170.23 | 1.19+0.33 | 1.50+0.28 | 1.67+0.59
2min | 2.02£1.06 | 1.84+0.54 | 1.90+0.34 | 1.21£0.59 | 2.09£0.98 | 2.12+0.60
4min | 2.26£0.65 | 1.94+0.64 | 1.88+0.48 | 1.64+0.60 | 1.91+0.81 | 2.27+1.06
6min | 3.18+1.08 | 1.83+0.53 | 2.52+0.14 | 2.23+#1.02 | 1.95£0.57 | 2.19+0.69
8min | 3.51£1.06 | 2.18+0.98 | 3.27+0.55 | 3.01£0.92 | 3.13+1.28 | 3.24+0.65
During | 10mi

. 3.76x£1.15 | 2.71+£0.79 | 4.20+0.85 | 3.40+1.55 | 4.04+1.73 | 3.80+0.75
exercise| n

12mi
T 4604091 | 4612194 | 5744141 | 4704124 | 534+154 | 561+1.39
n
14mi

635070 | 641£190 | 6574147 | 6342119 | 7.08:141 | 7.18+1.70
n

Omin | 8.67+£2.06 | 847+0.75 | 7.94+1.86 | 870+0.78 | 841+1.11 | 881+1.16
3min| 9.49+1.61 | 875+0.60 | 815+1.12 | 9.38+1.05 | 9.33+1.35 | 10.02+0.71

recovery
Y [5min| 885138 | 837:076 | 8115109 | 967:056 | 9.38:098 | 863050
perio
15mi
M 7874156 | 630:087 | 697+1.13 | 7.34+086 | 8.06+1.33 | 863+0.59
n

Best record | 9.70£1.53 | 890+0.50 | 841+1.08 | 9.83+0.73 | 9.62+1.07 | 10.67+0.59

The values are means*SD

Group [ @ Magnetic therapy group
Group II : Auriculotherapy group
Group I : Control group
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[Table 4] The result of groups and times by 2 way repeated ANOVA for changes
of blood lactate concentration(F-value).

Source Group Time GroupxTime
Rest time 1.86 0.08 0.90
2min 3.31 8.51 0.64
4min 0.61 0.03 0.63
. 6min 1.08 3.45 2.15
During -
. 8min 0.35 1.76 1.46
ererese 10min 1.33 111 1.32
12min 0.46 0.01 0.66
14min 0.50 0.49 0.06
Omin 0.10 0.27 0.25
recovery 3min 1.29 0.55 1.56
period Smin 3.20 2.33 2.31
15min 4.17 0.26 2.90
Best record 2.74 1.67 3.22
P<0.05
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[Table 5] The changes of blood lactate concerntration(mM/1)

Group Group 1 Group I Group I
Time before after before after before after
. 7740 | 7200 | 7850 | 7300 | 69.80 | 68.00
Rest time
+1155 | +1395 | +580 | +173 | 719 | +7.00
- 10700 | 9500 | 12800 | 10950 | 111.00 | 9380
T 951 | +876 | +949 | +954 | +1584 | +14.13
. 12040 | 10775 | 13625 | 131.00 | 11940 | 112.80
min
11785 | +899 | 727 | 854 | 1133 | 1540
. 14420 | 13075 | 15375 | 16033 | 14660 | 143.00
T L1472 | 4556 | +1258 | 4987 | +11.89 | +16.09
During | . | 155220 | 14650 | 16325 | 16833 | 16100 | 150.60
11111
exercise +870 | +723 | +986 | +473 | +1263 | +16.89
fop | 16700 | 16125 | 17550 | 17500 | 17480 | 17260
min
2755 | 4629 | £1732 | +700 | +1564 | +12.30
1o | 17820 | 17375 | 18125 | 18100 | 18720 | 18180
T 661 | 2703 | £2210 | +346 | 1355 | +931
L | 18300 | 17800 | 18350 | 19100 | 19400 | 19320
min
+464 | 4589 | +466 | +624 | +1362 | 507
o 19640 | 19250 | 20525 | 19633 | 19740 | 19860
min
879 | 4597 | 556 | 252 | +1001 | +4.62
- 12540 | 11975 | 12575 | 11933 | 12940 | 12520
1111
Recovery +1527 | +1287 | +750 | +7.09 | 979 | +7.46
period _ 11660 | 11275 | 11950 | 113.33 | 12360 | 116.00
T L1000 | £1150 | +473 | 4666 | +17.01 | +7.18
o | 11340 | 9550 | 11425 | 9667 | 11060 | 107.80
1
T 004 | 2473 | +465 | +666 | +623 | 268

The values are means*SD

Group I @ Magnetic therapy group
Group II : Auriculotherapy group
Group I : Control group
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[Table 6] The result of groups and times by 2 way repeated ANOVA for changes
of Heart rate(F-value).

Source Group Time GroupxTime
Rest time 1.68° 1.38 0.12
2min 10.07° 11.93° 2.27
4min 12.48° 8.41° 1.09
During Gm%n 13.58: 4.69° 0.54
. 8min 11.14 3.13 0.82
exercise 10min 7.03° 3.07 0.91
12min 5.13° 6.91° 1.29
14min 8.29° 5.92° 1.59
Omin 1.79 1.35 1.05
Recovery 3min 0.09 0.63 0.31
period S5min 0.85 2.69 0.23
15min 0.85 22.54° 4.20°
° P<0.05
3.3 2 A= gk A7 W

ASH HAds d, $o Ao gt dgA e FAHAY AdAA A= 157 2
A2 f98 zol7 gllon 3E7] 58 9@ [5RE AU 2 JyH LS E7)
st AES YepE 2 A, Z1ETRel 793 (P<0.05) 20l & YEFW oH, Al 7|k =
9 $H(P<0.05) #FolE YEFWUTHTable 7). L&}, 3]&57] 5 2 152 1% 2 Al7]
FAEASEAE dehEeA 0F L AVl BEE gl nAt P ARA
A Ao dg o] ook ghth(Table ).

[Table 7] The reaction time for stimulation of lights.(sec)
Group Group 1 Group O Group I
Time before after before after before after
Rest & 0.236 0.221 0.261 0.253 0.252 0.290
est Hme 0,01 +0.03 +0.02 +£0.03 £0.02 0,01
5 minutes
0.352 0.285 0.421 0.319 0.351 0.406
after recovery
) +0.06 +0.05 +0.06 +0.03 +0.06 +0.01
period
15 minutes
0.315 0.231 0.379 0.246 0.308 0.346
after recovery
. +0.04 +£0.03 +£0.04 £0.02 +0.05 +0.02
period

The values are means+SD

Group I @ Magnetic therapy group
Group II : Auriculotherapy group

Group I : Control group
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[Table 8] The results of groups and times by 2 way repeated ANOVA for reaction
time(F-value).

Source Group Time GroupxTime
Rest time 1.72 0.29 3.34
5 minutes
after recovery 3.29° 9.47° 10.36°
period
15 minutes
after recovery 4.82° 12.70° 11.18°
period
°P<0.05
34 AAHFHAZFY Wt
AEA HsA AAadF=Fe] W BE OgdA 5% 285 AQstae
A5 A, F3kel FAA FAE YE 2 THTable 9). 143t Hlulo|Al &= 7]
Aoz Yol =2 ALgHAGFS WEEA 53 28, 8, 10 % 12379
IE37F 93 P<0.05) ol S vrERY T 28AME A d -+ aE3E A
o7} e E W AV AEAEERE GEdonn ARAd 2 ue
o] arelEofof grh(Table 10).

[Table 9] The changes go oxygen uptake(ml/kg/min)

Group Group I Group II Group I
Time before after before after before after
. 1892 19.42 92840 18.07 20.54 19.60
i 388 +1.48 359 +1.88 +1.47 +1.96
. 2274 2375 3268 2845 24.34 25.30
i £9.22 £1.37 £2.82 450 +1.80 +1.30
. 3456 3353 38.88 36.47 36.60 35.60
i 417 485 251 621 £9.99 +353
During | 40.98 40.08 47,68 42.80 42.96 43.03
MI1n
exercise +3.04 £3.72 +1.69 557 £9.46 395
, 4754 4685 5328 49.27 5154 51.23
10min
365 £4.25 +1.99 £4.90 £9.20 +368
o 55.14 54.20 63.18 58.60 60.90 61.07
i +3.00 +4.41 048 +456 339 £2.02
. 6352 62.45 68.90 63.04 65.24 67.29
min
513 +4.31 +350 4,02 +4.30 +1.09
6550 67.00 69.20 66.51 69.10 6395
Best record
+4.35 £3.56 +351 311 311 +3.05

The values are means+=SD
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Group I : Magnetic therapy group
Group II : Auriculotherapy group
Group I : Control group

[Table 10] The result of group and times by 2 way repeated ANOVA for changes
of oxygen uptake(F-value).

Source Group Time GroupxTime
2min 6.58° 7.28° 9.01°
4min 1.64 1.47 1.69
6min 1.81 0.42 0.17
During :
) 8min 4.87° 1.12 1.78
exercise
10min 4.84° 0.77 0.99
12min 10.17° 1.72 1.04
14min 2.14 1.80 2.66
Best record 1.54 1.39 1.78
°P<0.05

35 7 7%y W3t

EEEIE RS

(P<0.05) #Fel& YHEWOY, &% 24, 2 480 AAH R XNEH, T A
717ve BAA F23HP<0.05)E 7t Aoz e tHTable 12). =3 5% 283

= T
4= AA A - Fo wE 257 Ao)7 dEhgE, &5 % 28dA s A7)l
061+6.730] © Z7}8 Roz Yeyon, A 14.29+4808, tFto] 1.11+1.45
2A BT Vg Wste duie, g2, Ao o g2 a3k Abolrb yER
oW, LEF MEAAME ATl 049+223, I Fteo]l 32.27+87.32, wWERto
4.82+258% AAl WAL, o, A7 o= vEhy sulRlate]l 7HE S5

OD%, 2318 thxzwel vste] AT &FrF Y Aoz e
1 5% 42oAEe 15 2 A7z B8 anE ey EEA A
8 & = o] oF gtth(Table 12).
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[Table 11] The changes of ventilation volumes per minute(m{/min).

Group Group 1 Group I Group I
Time before after before after before after
ormin 29.96 30.58 44.60 30.30 36.26 35.15
+8.26 +4.99 +3.38 +5.30 +5.58 +4.13
drmin 37.76 37.65 55.83 40.77 44.98 45.30
511 +4.81 +6.87 +2.36 +5.49 +3.08
fmmin 62.02 53.40 67.55 61.00 70.24 68.48
+12.35 +10.19 +6.13 +8.27 +12.09 +11.85
During 8min 70.22 67.95 81.79 7317 86.86 84.08
exercise +14.25 +12.35 +11.86 £8.00 +9.93 +14.22
10min 83.76 83.40 91.68 88.17 108.22 100.78
£17.57 +£15.36 +13.27 £15.02 £9.94 +£16.95
19mmin 105.30 109.30 116.60 104.97 137.20 129.13
+£13.04 +£12.56 +£21.09 £19.05 +£14.28 +£19.24
LAmmin 134.14 133.65 159.05 126.77 161.42 156.60
+16.16 +13.93 +7.80 +20.48 +14.33 +11.75
168.72 165.43 163.55 147.85 176.96 176.39

Best record

+18.23 +14.51 +4.93 +9.76 +7.22 +9.85

The values are means+SD

Group I : Magnetic therapy group
Group II : Auriculotherapy group
Group I : Control group

[Table 12] The results of group and times by 2 way repeated ANOVA for changes
of ventilation volumes per minute(F-value).

Source Group Time Group*xTime

2min 3.56° 4.57° 3.83
4min 11.31° 5.94° 5.69°
6min 2.50 1.70 0.23

During .
) 8min 4.09° 0.84 0.15

exercise
10min 5.22° 0.92 0.25
12min 6.57° 0.62 0.51
14min 7.10° 4.66° 2.71
Best record 1.85 0.67 1.54
°P<0.05
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A54 AULEF 887 1589 A4 L Aus FEEAE A7 2 vy
Fol ARF AAT P4 el WA JETE A FAY FFL vehin
24 2§ BAHOR §olRP<005) AolE UEhith Ed dF 4 5 EE|
e @A agaAd ARQ, Fol A7l #7P<005) A0S EHTH Table
13). e 8% 22 SRS W 4w HRE 4 1F L AV FEA§E}
B UERREEA T 9 A7) BgAe G gsiAE Bk ARHel 2] o

T-E oH(Table 14)

[Table 13] The recovery rate of blood lactate Heart rate during 15 minutes of
recovery period(%).

Group Group 1 Group I Group I
Time before after before after before after
The recovery

rate of blood

20.08 36.90 16.95 35.16 16.32 17.93

+7.00 +2.75 +12.96 +3.53 +8.15 +451
lactate

The recovery

65.50 78.66 71.78 18.77 68.24 66.40

rate of Heart
£6.72 +6.43 +8.56 +2.54 +5.30 +5.51

rate

The values are means+=SD

[Table 14] The results of groups and times by 2 way repeated ANOVA for
recovery rate of blood lactate and Heart rate(F-value).

Source Group Time GroupxTime
The recovery rate of blood
6.97° 20.08° 3.99°
lactate
The recovery rate of
16.34° 0.84 17.77°

Heart rate

°P<0.05
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